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The Meridian-upper Wilcox aquifer in Lafayette County, Mississippi, is the
primary source of water for the public and industrial supply in the county. A
comprehensive study of the subsurface hydrogeology of the county was undertaken to
predict if the aquifer had the potential to supply sufficient water to prospective industry in
Lafayette County. After completing a series of cross sections, the aquifer dimensions
were better characterized. Potentiometric mapping provided necessary water level
information, and these data were input into analytical models used to project drawdown
from pumping in the aquifer. Results suggest the Meridian-upper Wilcox aquifer in
western Lafayette County would support an increased groundwater demand of 50% for a
thirty year period for a new industrial complex.
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CHAPTER I
INTRODUCTION

Analytical models of the Meridian-upper Wilcox aquifer (MUWX) and lower
Wilcox aquifer (WLCXL) in Lafayette County, Mississippi, were created to investigate
potential water supplies available to serve a new, large scale demand. The MUWX is the
primary source of water to industries and public water supply systems in Lafayette
County. The aquifers in the county were mapped using geophysical logs from the
Mississippi Department of Environmental Quality (MDEQ), United States Geological
Survey (USGS), and the North American Coal Company. MDEQ and USGS also
provided valuable information on aquifer properties and characteristics. The MUWX has
been mapped as laterally and aerially extensive and of sufficient thickness to provide
additional water supplies. The WLCXL was not laterally or aerially extensive as a result
of being deposited in channels in a fluvial environment. Two potential sites were chosen
in the MUWX in western Lafayette County based on sand thickness in the aquifer,
drawdown availability, proximity to existing permitted wells, and proximity to existing
infrastructure. For each location, site specific subsurface geologic data along with
generalized pumping information were then input into a simple model designed by
Environmental Consulting & Technology, Incorporated based on the Theis equation.
Each model simulated the effects of pumpage on the MUWX to predict how the aquifer
at each site would respond to increased demand.
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CHAPTER II
SETTING

Location
The City of Oxford is located in Lafayette County, Mississippi. Oxford is the
county seat and is approximately 145 kilometers southeast of Memphis, Tennessee and
260 kilometers north-northeast of Jackson, Mississippi. Oxford incorporates an area of
42.7 square kilometers, including the University of Mississippi (UM), which has an area
close to 2.6 kilometers within the city limits of Oxford (City of Oxford, 2011). Lafayette
County has an area of 1655 square kilometers (Morris, 1981). At the time of the 2000
Census, Oxford’s population was 11,756 (United States Census Bureau, 2000). The
population increased 60% to 18,916 at the time of the 2010 Census (United States Census
Bureau, 2010). In addition, 15,505 students were enrolled at UM in 2010 (UM, 2012).
Figure 1 is a map of Mississippi highlighting Lafayette County. Figure 2 provides a map
of Lafayette County that shows Oxford and major highways within the county.
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Figure 1

State map of Mississippi, with Lafayette County highlighted in red

(modified from MDEQ, 2012).
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Figure 2

Map of Lafayette County

(modified from MDEQ, 2012)
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Climate
The climate for Lafayette County is within the humid sub-tropical zone with an
average temperature of 16.1° Celsius. This zone is known for having warm weather for
most of the year with few days below freezing in winter months and very little snowfall.
Average precipitation for the study area is 150.3 centimeters per year for the period from
1981 to 2010. The average winter temperature is 5.9° Celsius with 42.8 centimeters of
precipitation. Spring temperatures average 16.2° with 41.6 centimeters of precipitation.
The summer averages 26.4° Celsius with 32.1 centimeters of rain. Autumn temperatures
average 17° with 33.8 centimeters of rainfall (National Climatic Data Center, 2012). Each
year Lafayette County loses an average of 45.7 to 61 centimeters of precipitation to runoff in local streams and waterways (Newcome, 1974).
Physiography
Lafayette County lies within the north-central part of the state in the
physiographic region known as the North Central Hills (Stewart, 2003). This region
includes Marshall and Tippah Counties in the northern center of the state, down to
eastern Madison County in central Mississippi, extending east toward Lauderdale
County. See Figure 3 for a map highlighting the North Central Hills physiographic
province. This area of study is underlain by deposits from the Wilcox and Claiborne
Groups, of late Paleocene to middle Eocene in age, which are characterized by steep
ridges and valleys (Lang and Boswell, 1960). Elevations in the county range from 189.9
meters southwest of Oxford at Thacker Mountain down to 70.1 meters in the extreme
southwest corner of the county near Enid Reservoir (Morris, 1981). See Figure 4 for a
map providing elevations throughout Lafayette County
5

Figure 3

North Central Hills physiographic region of Mississippi

(modified from MARIS, 1994)
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Figure 4

Map of Lafayette County elevations

(modified from MDEQ, 2012)
Geology
Lafayette County is located within the Mississippi Embayment, a geosyncline
formed from faulted and down warped Paleozoic basement rocks (Cushing, Boswell, and
Hosman, 1964). The Mississippi River is located close to the axis of the syncline. The
7

syncline is full of sediments that have been eroded from Cretaceous deposits to recent
deposits being eroded today. These sediments range from limestone, chalk, marl, clay,
silt, sand, gravel, and lignite (Lang and Boswell, 1960). From oldest to youngest, the
following outcrop in Lafayette County: the Porters Creek Formation, the Wilcox Group,
and the Claiborne Group (MDEQ, 2012). See Figure 5 for a map of displaying the
outcropping geologic units of Mississippi. Of minor importance to the study, the upper
Porters Creek Formation is found only in a small area in extreme eastern Lafayette
County, where it is sandy, highly micaceous, and stratified. Attaya (1951) proposed the
Porters Creek Formation in Lafayette County is the equivalent of the Naheola Formation
of Alabama; however, poor exposures did not provide conclusive evidence. In Calhoun
County, which borders the eastern half of the south side of Lafayette County, the
uppermost part of what had traditionally been described as Porters Creek has been
included in the Naheola (Parks, 1961). The Naheola Formation lies conformably on the
Porters Creek Formation. See Figure 6 for a stratigraphic column of the geologic
formations in the study area.
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Figure 5

Map of surface geology of Mississippi

(modified from MARIS, 2012)
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Figure 6

Cenozoic

Paleogene
Cretaceous

System

Mesozoic

Erathem

Series

Group

Formation
Kosciuskco
Zilpha Shale
Claiborne Winona
Eocene
Tallahatta
Meridian Sand
Hatchetigbee
Wilcox
Tuscahoma
Nanafalia
Paleocene
Naheola
Midway Porters Creek
Clayton
Owl Creek/Prairie
Bluff
Ripley
Selma
Demopolis
Upper
Cretaceous
Coffee Sand
Mooreville
Eutaw
Tuscaloosa
McShan

Generalized stratigraphic column of surface and subsurface formations in
Lafayette County, Mississippi.

(Modified from Dockery, 1996)
The Wilcox Group outcrops over the eastern third of Lafayette County. The
source of the Wilcox Group sediments was the uplifted interior of the continent; these
eroded clastic sediments were deposited in alluvial and transitional zone environments
(Rainwater and Torries, 1964). As a result, the deposits of sand, clay, lignite, and some
concretionary beds are typical of freshwater and swampy environments of deposition
(Stephenson, Cooke, and Lowe, 1933). These deposits form an arcuate belt from
Tennessee through central and eastern Mississippi down to Alabama, with a dip of
10

approximately 3.8 meters per kilometer to the west, toward the axis of the embayment
(Hoffman and Grantham, 2000).
Although many people believe that the Wilcox is undifferentiated in northern
Mississippi, it has been divided, oldest to youngest, into the Nanafalia Formation, the
Tuscahoma Formation, the Bashi Formation, and the Hatchetigbee Formation. The
Nanafalia and Tuscahoma Formations are of late Paleocene age. The Bashi and
Hatchetigbee Formations are of Eocene age (Dockery, 1996). The Bashi Formation
consists of marl deposited during a rare transgression of the sea during the time the
Wilcox was being deposited. This transgression did not reach into northern Mississippi.
Therefore, the Bashi Formation is not present in Lafayette County. The Nanafalia is
generally sandy near its base in Lafayette County, with the upper part containing more
clay and silt interbedded with sand. The Tuscahoma in Lafayette County is fine to coarsegrained sand interbedded with clay and silt. Lignite is found in both the Nanafalia and the
Tuscahoma Formations (Thompson, 2002). The Hatchetigbee contains very fine to verycoarse grained sand interbedded with clay and silt. The lower 15.24 meters of the
formation may be a non-marine equivalent of the Bashi Formation (Thompson, 2003).
The Meridian Sand Formation is the basal member of the Claiborne Group and
lies unconformably on top of the Wilcox (Dockery, 1996). Like the Wilcox, the Meridian
Sand is non-marine and may have been deposited on beaches as the sea transgressed
(Brown and Adams, 1943). The Meridian Sand is fine to very coarse-grained sand
consisting of many colors and is commonly micaceous and cross-bedded (Cushing,
Boswell, and Hosman, 1970). Attaya also mentioned “the beautiful fluvial cross-bedding
throughout the formation” in addition to the sands being fairly well sorted (1951, p. 22).
11

The Tallahatta Formation outcrops in western Lafayette County. Deposited in
marine conditions and non-marine conditions, sediments range from sand to shale
(Turner, 1952). The formation in the study area has been described as carbonaceous to
lignitic clay and silt along with some interbedding of sand (Thompson, 2003).
The Kosciusko Formation, of little importance to the study, has been mapped in
western to eastern Lafayette County by some geologists. It is a non-marine member of
the Claiborne Group. Generally, it is light-colored, micaceous, and sometimes massive
(Attaya, 1951).
Hydrogeology
Groundwater use data for permitted water wells are compiled and contained at the
MDEQ, which is charged by the State of Mississippi to permit public supply wells that
are over four inches (4.78 centimeters) in diameter. Water supply systems, industries,
and others with a need for larger water wells must complete the permitting process which
requires an application, a driller’s log, a public notice of intent, and a permit fee.
Typically, permits are renewed every ten years (MDEQ, 2007).
Public water supply systems and industries in Lafayette County withdraw fresh
water from the Eutaw-McShan aquifer and the Ripley aquifer, along with the series of
aquifers associated with the Wilcox Group: the lower Wilcox aquifer, the middle Wilcox
aquifer, and the Meridian-upper Wilcox aquifer. Two wells in the Eutaw-McShan are
permitted to pump a total of 0.11 million gallons per day (MGD) (416,000 liters (L) per
day). Two wells in the Ripley are permitted to pump a total of 0.1 MGD (379,000 L per
day). Fifteen wells screened in the lower Wilcox aquifer (WLCXL) are permitted to
pump a total of 0.98 MGD (3,710,000 L per day). There are no permitted wells in the
12

middle-Wilcox aquifer. The Meridian-upper Wilcox aquifer (MUWX), with 52 permitted
wells screened in the aquifer in Lafayette County, is permitted for a total withdrawal of
8.66 MGD (32,800,000 L per day). Fresh water is defined as water that contains less than
1,000 milligrams per L of total dissolved solids. National secondary drinking water
regulations state that drinking water must have a maximum of 500 milligrams per L of
total dissolved solids (EPA, 2009).
The Cretaceous aquifers, the Eutaw-McShan and the Ripley, contain fresh water
in southeast and northeast Lafayette County, respectively. Both aquifers serve as minor
sources of water in the county, and neither have water that is considered fresh in the
Oxford area. While the Eutaw Formation and McShan Formations are separate in the
Eutaw Group, they are listed together as one aquifer system in Mississippi, the EutawMcShan, because of interconnectivity of sands between the two formations. The outcrop
of the Eutaw-McShan aquifer in Mississippi covers much of Tishomingo County and part
of neighboring Prentiss County, and it runs south covering much of Itawamba, Monroe,
and Lowndes Counties. Dip is about 5.7 meters per kilometer to the west and southwest
(Strom, 1998). Fresh water in the Eutaw-McShan is found only in southeast Lafayette
County. The outcrop area of the Eutaw Formation can be seen in Figure 5. See Figure 6
for a stratigraphic column including the Eutaw and McShan Formations. See Figure 7 for
a map of the two wells screened in the Eutaw-McShan aquifer in Lafayette County.
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(modified from MDEQ, 2012)
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The Ripley aquifer is primarily composed of thick uniform sands and calcareous
sandstones in its water bearing units. The thickness of the aquifer is normally less than
61 meters, and the dip is approximately 6.6 meters per kilometer to the west. The
outcrop of the Ripley serves as a recharge zone, and is found in a narrow band running
along the Alcorn County – Tippah County line southward, terminating in central Clay
County. Fresh water is found in Mississippi in a wedge shaped area, from the northern
edge of the outcrop to the west into central DeSoto County, then southeast toward the
southern end of the outcrop area, in southwest Chickasaw County (Gandl, 1982). The
western edge of the wedge of fresh water includes the northeast corner of Lafayette
County. The outcrop area of the Ripley Formation can be seen in Figure 5. A
stratigraphic column containing the Ripley Formation can be seen in Figure 6. See
Figure 8 for a map of the two wells screened in the Ripley aquifer in Lafayette County.
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WELLS SCREENED IN
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The Nanafalia Formation of the lower Wilcox Group and, in areas where the
sands are hydraulically interconnected, the Naheola Formation of the upper Midway
Group form the WLCXL. The Porters Creek clay of the Midway Group acts as an
aquitard below the aquifer, separating it from the Cretaceous aquifers. The WLCXL is a
source of water, primarily to the east of Oxford, for seven public supply systems in
Lafayette County. See Figure 9 for a map of WLCXL wells in Lafayette County. Locally,
the WLCXL averages 61 meters thick, with irregular beds of sand; sand generally
composes less than 50% of the aquifer. In some locations, sand deposits can reach up to
30.5 meters thick in old channel deposits. Regionally, water in the aquifer is fresh over an
area of approximately 32,375 square kilometers (Boswell, 1976b). The outcrop area of
the Wilcox Group can be seen in Figure 5. Figure 6 illustrates the position of the
Naheola Formation and the Nanafalia Formation in the stratigraphic column.
The middle Wilcox aquifer is composed of discontinuous and irregular beds of
sand that do not cover large areas. These small beds are isolated from other sands by clay.
The middle Wilcox aquifer is comprised of sediments of the Tuscahoma Formation
(Hoffman and Grantham, 2000). Because the aquifer is not extensive or proficient, no
public supply system or industry uses water from the aquifer in Lafayette County.
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The MUWX includes the hydraulically connected sands of the Hatchetigbee
Formation of the Wilcox Group and the Meridian Sand Formation of the Claiborne
Group. It is confined on the bottom by clays separating it from the middle Wilcox
aquifer, and on top by the Basic City member of the Tallahatta Formation. According to
Boswell, in the study area, the Hatchetigbee is mostly sandy clay, with the aquifer mostly
in the Meridian Sand (1976a). The aquifer contains fresh water over an area of
approximately 38,850 square kilometers in Mississippi (Hoffman and Grantham, 2000).
The majority of public supply systems and industries in Lafayette County withdraw water
from the MUWX. The outcrop area of the Wilcox Group can be seen in Figure 5. Figure
6 illustrates the position of the Tuscahoma Formation, the Hatchetigbee Formation, and
the Meridian Sand Formation in the stratigraphic column. The outcrop area of the
Wilcox Group, including the Hatchetigbee Formation can be seen in Figure 5, as can the
Meridian Sand Formation, which is included in the Tallahatta/Neshoba Sand Formation
on the map. See Figure 6 for a stratigraphic column including the Hatchetigbee and
Meridian Sand Formations. See Figure 10 for a map showing location of public supply
and industrial wells screened in the MUWX in Lafayette County.
Recharge Conditions
Recharge to the aquifers occurs along their outcrops, where exposed permeable
sands allow precipitation to infiltrate into the formation. Recharge in the area for the
WLXCL and MUWX aquifers occurs in eastern and central Lafayette County where the
aquifers outcrop. A map of the surface geology can be seen in Figure 5. The amount of
precipitation and recharge directly affect water table elevations in the outcrop area.
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WELLS SCREENED IN THE
MERIDIAN-UPPER WILCOX AQUIFER
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Map of wells screened in the Meridian-upper Wilcox aquifer

(modified from MDEQ, 2012)
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CHAPTER III
LITERATURE REVIEW

The hydrogeology of the Wilcox aquifers has been studied for the region.
However, there have been no groundwater models done for the study area in Lafayette
County. Attaya (1951) explained the Holly Springs Formation in Lafayette County is
actually three different formations: the Kosciusko, the Tallahatta, and the Meridian Sand
Formations. Priddy (1955) was unable to locate any water bearing sands in an electric log
from southeast Lafayette County. Lang and Boswell identified the Meridian Sand
member as the main source of water in Oxford and listed water quality and pumping data
for two wells (1960). Mellen and Moore (1962) studied the oil and gas potential of
Paleozoic rocks in southeast Lafayette County. Cushing, Boswell, and Hosman (1964)
described the formation and structure of the Mississippi embayment. Rainwater and
Torries (1964) discuss the difficulty in picking the contacts for the Wilcox due to the
section being undifferentiated. Moore (1970) stated the undifferentiated Wilcox Group
ranged from 125 feet to 2,000 feet (38.1 meters to 609.6 meters) in thickness; the
Meridian Sand ranged from 30 to 150 feet in thickness. Moore (1970) listed the well
yields of the Wilcox and the Meridian Sand to be from small to intermediate, with most
not exceeding 500 gallons (1,890 liters (L)) per minute (1970). Newcome (1974)
identified major wells and provided sand intervals for electric logs used in his report on
regional water supplies in northern Mississippi. In addition, he stated the base of fresh
21

water in Oxford was at 670 meters below ground surface (Newcome, 1974). Boswell
(1976b), in his work on the lower Wilcox aquifer, stated recharge from sands above or
below the aquifer is restricted by nearly impermeable beds of clay. In his work on the
Meridian-upper Wilcox aquifer, Boswell (1976a) stated the aquifer is capable of
providing one-million gallons (3,785,000 L) per day of water to individual wells but it
will be limited by available area for proper well spacing. He also provided a cross-section
from Oxford west to the Mississippi River, as seen in Figure 11. Callahan (1979)
provided information on public and industrial water supply and quality data for Lafayette
County. Wasson (1980) mapped the potentiometric surface of the Meridian-upper Wilcox
aquifer. Taylor and Arthur (1989) described the hydrogeology of the middle Wilcox
aquifer in Mississippi. Hoffman and Grantham (2000) mapped the potentiometric surface
of the lower Wilcox aquifer in Mississippi. Hoffman and Warner (2000) mapped the
potentiometric surface of the middle Wilcox aquifer. Hoffman and Gregory (2000)
mapped the potentiometric surface of the Meridian-upper Wilcox aquifer in Mississippi;
of their eight measurements in Lafayette County, six had shown an increase and two had
shown a slight decrease in water surface elevation since Wasson’s work in 1980.
Hoffman and Gregory’s (2000) work can be seen in Figure 12. Swann and Lutken (2002)
stated the Meridian-upper Wilcox aquifer is a prolific producer of water and that in parts
of the county it is under water table conditions. In addition, they discussed in general how
proper well spacing may help prevent a large cone of depression forming from over
pumping (2002). Dykes (2006) completed a similar study of the Meridian-upper Wilcox
aquifer’s available supply in Grenada County, Mississippi. The author mapped the
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potentiometric surfaces of the Ripley and Eutaw-McShan aquifers, as seen in Figures 13
and 14 (Banks 2011a, 2011b).
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Cross section highlighting the Meridian-upper Wilcox aquifer

(Boswell, 1976a)

Figure 11
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Figure 12

Potentiometric map for the Meridian upper-Wilcox aquifer in Lafayette County from Hoffman and Gregory (2000)
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Potentiometric map of the Ripley aquifers in northeastern Mississippi

(Banks, 2011b)

Figure 13
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Potentiometric map of the Eutaw-McShan aquifer in northeastern Mississippi

(Banks, 2011a).

Figure 14

CHAPTER IV
PURPOSE OF STUDY

The City of Oxford, Lafayette County, Mississippi, has seen an increased demand
for groundwater resources because of a population growth of approximately 60% from
2001 to 2011. The groundwater supply has been adequate to date; however, a
comprehensive geological subsurface assessment along with an in-depth hydrogeological
investigation of the available groundwater resources in the county is needed to ensure
future demands can keep pace with both population and industrial growth in Oxford and
Lafayette County.
Hypothesis
Lafayette County has sufficient groundwater resources available in the Meridianupper Wilcox aquifer (MUWX) to meet increased demand of 50% over the next thirty
years.
Objectives
The objective of the study was to determine if Lafayette County has sufficient
groundwater available in the MUWX to meet increased demand placed upon it if a large
industrial plant locates near Oxford, assuming the plant and additional population
requires 4,100,000 gallons per day (MGD) (15,500,000 liters (L) per day) and the life of
the plant is designed to be thirty years. Water demand was based on the industrial plant
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being designed to operate for 30 years and requiring 3 MGD (11,350,000 L per day), as
does the Nissan plant in Canton, Mississippi (Dykes, 2006). In addition, an assumption
was made that 2,500 employees would locate in the area, creating 2,500 new connections
and increasing groundwater demand by approximately 1.1 MGD (4,160,000 L per day),
based on the following equation used by MDEQ’s Office of Land and Water Resources
permitting section:

MGD

of connections 100 gallons per day per person

1. for leakage

1,000,000

(1)

The specific research plan includes:


Develop cross sections using geophysical logs throughout Lafayette
County to determine extent and thickness of the Wilcox aquifers.



Use water levels taken in groundwater wells in Lafayette County to map
the potentiometric surface in the MUWX.



Develop and analyze analytical models for withdrawing an additional
4,100,000 MGD (15,500,000 L per day) from the MUWX for a thirty year
period.
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CHAPTER V
METHODOLOGY

Cross Sections
Approximately 600 geophysical logs throughout Lafayette County and in
bordering counties were reviewed. Geophysical logs were provided by North American
Coal Company, Mississippi Department of Environmental Quality (MDEQ), and United
States Geological Survey (USGS). Ten cross sections, five trending north to south and
five trending west to east, were developed using 49 geophysical logs provided by the
MDEQ and the USGS. Cretaceous deposits were used to correlate geophysical logs for a
basic understanding of the structure underlying the Wilcox Group. After developing a
general dip rate for each line of section using mappable signatures from the Cretaceous
section, the dip rate was then used to project and correlate aquifer intervals for the
Wilcox aquifers. Intervals were mapped rather than specific geologic units due in part to
the nature of the fluvial and deltaic deposits of the Wilcox Group which resulted in
irregular and laterally inconsistent bedding.
Potentiometric Surface Map
Water levels were taken from 51 public supply and industrial wells in Lafayette
County and in parts of the following counties: Yalobusha, Panola, and Tate. Water levels
were measured in wells screened in both the Meridian-upper Wilcox aquifer (MUWX)
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and in the lower Wilcox aquifer (WLCXL). The measured wells were turned off for a
minimum for 15 minutes, often longer, to give the water level in the well adequate time
to recover. Because all of the wells are actively pumped, none of the water levels are
truly static. Each well was measured inserting a steel tape with chalk on the end down
into the outer casing of each well, with the amount of wet tape being subtracted from the
total length of tape placed into the well. This practice was repeated for each well until
subsequent measurements were within 0.3 inches (0.76 centimeters) of a prior
measurement. The result provided the depth to groundwater at each location; each depth
to groundwater was then subtracted from the elevation of the well to produce the water
level elevation for each site. Water level elevations were plotted and contoured for the
MUWX. A potentiometric map of the lower Wilcox aquifer was not created due to the
lack of data points in the subject area.
Analytical Models
Analytical models were created to test if the MUWX, WLCXL, Ripley aquifer,
and Eutaw-McShan aquifer would supply an additional 4.1 million gallons per day
(MGD) (15,500,000 liters per day) of water to a proposed industry in Lafayette County.
An analytical model is one which uses classical mathematics to solve relationships
between parameters (Jackson, 1997). Two site specific analytical models were created
for the MUWX. One site specific model was created for the WLCXL. Models for the
MUWX and WLCXL incorporated sand thickness values derived from cross sections
completed for the study. One model was created for the Ripley aquifer and one for the
Eutaw-McShan aquifer. The models for these aquifers used data taken from the USGS
(Slack and Darden, 1991). All of the analytical models are based on the Theis equation
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for flow in a completely confined aquifer. Each model used the same basic spreadsheet
design, where pumping rate, transmissivity, coefficient of storage, pumping time in days,
and a distance from the pumping well were variables entered into the Microsoft® Excel
spreadsheet designed by Environmental Consulting & Technology, Incorporated which
then calculated drawdown. Adjustment of any of the variable values changed the amount
of drawdown. Predictions were made based on the resulting cumulative drawdowns for
each site that was modeled.
Based on Theis’s work, several basic assumptions were made for each of the five
models, as quoted from Fetter (2001, p. 151):
1. The aquifer is bounded on the bottom by a confining layer.
2. All geologic formations are horizontal and have infinite horizontal extent.
3. The potentiometric surface of the aquifer is horizontal prior to the start of
pumping.
4. The potentiometric surface of the aquifer is not changing with time prior
to the start of pumping.
5. All changes in the position of the potentiometric surface are due to the
effect of the pumping well.
6. The aquifer is homogeneous and isotropic.
7. All flow is radial toward the well.
8. Ground water flow is horizontal.
9. Darcy’s law is valid.
10. Ground water has a constant density and viscosity.
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11. The pumping well and the observation wells are fully penetrating; that is,
they are screened over the entire thickness of the aquifer.
12. The pumping well has an infinitesimal diameter and is 100% efficient.
Fetter lists four additional assumptions made by Theis for flow in a completely confined
aquifer (2001, p. 153):
1. The aquifer is combined top and bottom.
2. There is no source of recharge to the aquifer.
3. The aquifer is compressible and water is released instantaneously from the
aquifer as head is lowered.
4. The well is pumped at a constant rate.
Sites were selected after considering the following characteristics: aquifer
thickness, available drawdown space, distance from existing public supply wells, and
infrastructure. Once sites were selected, transmissivity was calculated by multiplying the
saturated thickness of the aquifer by an average hydraulic conductivity. Thickness values
were made using cross sections near the sites. Using pumping test data from Lafayette
County and surrounding counties, the hydraulic conductivity value was determined by
averaging the results from the pump tests. The hydraulic conductivity used for the
MUWX was 55 feet (16.8 meters) per day. The hydraulic conductivity used for the
WLCXL was 35 feet (10.7 meters) per day. The hydraulic conductivity for the Ripley
aquifer was 2 feet (0.61 meter) per day. A hydraulic conductivity for the Eutaw-McShan
aquifer was not used in lieu of using an average transmissivity for the aquifer; Hydraulic
conductivity values for the Eutaw-McShan aquifer were not available for areas near the
study area. An average pumping rate was calculated by averaging rates from the USGS
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and MDEQ for existing Lafayette County wells. Few sources exist for coefficients of
storage in Lafayette County. Only two were found for the MUWX in Mississippi, 1x10-4
and 3x10-4 (Slack and Darden, 1991). Strom recommended using 1x10-4 for a typical
confined aquifer (1998). Therefore, a coefficient of storage of 1x10-4 was used for each
model. See Table 1 for values used in the analytical models. The pumping rate,
transmissivity, coefficient of storage, pumping time in days, and a distance from the
pumping well were then entered into a spreadsheet designed to calculate drawdown using
the Theis equation for flow in pumping well
s

Q
T

W(u)

(2)

and

u

T

(3)

where s is water level change in feet, Q is discharge in feet3 per day, T is transmissivity in
feet2 per day, S is storativity (dimensionless), r is the radial distance in feet from the
pumping well, t is the time in days since pumping began, u is the well function argument,
and W(u) is the well function (Fetter, 2001, Huntoon, 1980). This process was repeated
for varying transmissivity values and distances from the pumping well.
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Table 1

Values used in analytical models.
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CHAPTER VI
RESULTS

Cross Sections
Results from ten cross sections through Lafayette County illustrate an average
thickness of approximately 210 feet (64 meters) for the Meridian-upper Wilcox aquifer
(MUWX) interval in the study area. The middle Wilcox aquifer interval does not contain
enough sand to be a localized source of groundwater over most of the study area,
although northern parts of the county appear to have some sand development in the
interval. Lower Wilcox channel sands are present and well developed in some areas but
not in others due to the nature of fluvial deposition. Five cross sections were oriented
east to west: A – A’, B – B’, C – C’, C – C”, and D – D’. Five cross sections were
oriented south to north: E – E’, E – E”, F – F’, G – G’, and H – H’. A map illustrating
cross section locations and cross sections A – A’ through H-H’ can be seen in Figures 1525.
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Map of cross sections A – A’ through H – H’ in Lafayette County

(modified from MDEQ, 2012)

Figure 15
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Figure 16

Cross section A – A’.
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Figure 17

Cross section B – B’.
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Figure 18

Cross section C – C’.
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Figure 19

Cross section C – C”.
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Figure 20

Cross section D – D’.
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Figure 21

Cross section E – E’.
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Figure 22

Cross section E – E”.

45

Figure 23

Cross section F – F’.
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Figure 24

Cross section G – G’.
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Figure 25

Cross section H – H’

Cross section A – A’ is oriented northwest to southeast, starting in Tate County
and terminating in Pontotoc County. The MUWX interval along this section was 230 –
244 feet (70.1 – 74.4 meters) thick, with the northwest corner of Lafayette County
appearing to have primarily sand throughout the entire interval. Only in Oxford, on logF601 did the lower Wilcox aquifer (WLCXL) interval have sand development of any
significance.
A dip section in northern Lafayette County, cross section B – B’ runs from
western Union County to northwestern Lafayette County. A large channel sand in the
WLCXL interval was identified on geophysical log C-2 in the north-central part of the
county. Another thick sequence of coarsening upward sand was found on the
geophysical log for A-3. Other intervals in the lower Wilcox did not appear to be
favorable. The middle Wilcox aquifer interval had some sand development, on logs A-3,
B-1, and B-65. These sands appeared to be hydraulically connected to the MUWX
interval. The MUWX interval can only be seen on the western three wells on the cross
section, with the entire thickness only available on the most westerly geophysical log, A1. Here the interval was measured to be 244 feet (74.4 meters) thick.
Running from east to west, cross section C – C’ had two logs containing possible
channel sands in the WLCXL interval, J-600 and F-601. Only on the log for G-5 was
sand development found in the middle Wilcox aquifer interval in Lafayette County. The
MUWX interval was also seen in two logs along the cross section in the county, with
both measuring close to 200 feet (61 meters) thick.
Cross sections C – C’ and C – C” share the same four geophysical logs on the
west side: R-800, S-28/S-1, J-72, and J-600. Whereas C – C’ angled more to the
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northeast, C – C” is oriented more east to west, close to Highway 6. The WLCXL
interval, as in C – C’, contained thick sand beds in J-600 and F-601. Additionally, the
geophysical logs east of J-600 all contain varying thicknesses of sand, with L-9 having
the most with approximately 55 feet (16.8 meters). The Middle Wilcox aquifer interval
along the line of section did not have notable sands. The MUWX interval was similar to
that of C – C’.
The most southern of the east to west oriented cross sections was D – D’.
Geophysical logs O-12 and P-600 had the thickest sand sections in the WLCXL interval,
with approximately 100 feet (30.5 meters) and 60 feet (18.3 meters), respectively. The
uppermost twenty feet (6.1 meters) of the middle Wilcox aquifer interval on O-21, where
it appeared to be hydraulically connected to the aquifer above, was the only sand of note
in the interval. Geophysical logs did not contain tops for the MUWX interval along the
cross section; the interval was seen on the western half of the cross section, with log O-12
showing more of the interval than N-32 or O-21.
E – E’, running from south to north along the western side of Lafayette County,
had only four geophysical logs in the cross section. Approximately 100 feet (30.5
meters) of a lower Wilcox channel sand was seen in E-8. Interbedded sands were found
in the northern most log, A-1. The MUWX interval was seen in its entire thickness on
the geophysical logs J-72, E-8, and A-1. The interval thickened from 197 feet (60
meters) in J-72 to 244 feet (74.4 meters) in A-1.
Sharing log N-32 in the southeast corner of the county, cross section E – E” cut
through the center of Oxford north to Abbeville. As mentioned in descriptions for
previous cross sections, F-601 had a thick lower Wilcox sand in the interval. Logs B-1
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and B-11 also had interbedded lower Wilcox sand; the middle Wilcox-aquifer interval for
these logs contained potentially good sands that may be hydraulically connected to the
Meridian-upper Wilcox, which is not seen in its entire thickness along the section.
Reaching from northern Calhoun County to southern Marshall County, cross
section F – F’ did not contain thick sequences of sands in the WLCXL interval; as
identified in C – C’, B-11 had interbedded sands in the interval. The middle Wilcox
aquifer interval had sand development in logs F-5, B-65, and B-11. The interval
thickened to nearly 200 feet (61 meters) in southern Marshall County. The line of section
was too far east to see any MUWX interval.
G – G’ was a south to north oriented cross section located in east central Lafayette
County. Sands in the WLCXL interval were found with varying degrees of thickness. P600 had a sand thickness of 60 feet (18.3 meters), and L-9, had an aggregate thickness of
close to 60 feet (18.3 meters) of sand material. C-2, as seen along cross section B – B’,
contained close to a 200 foot (61 meter) thick channel sand. The middle Wilcox aquifer
interval had up to 100 feet (30.5 meters) of sand on the log for G-5. The cross section
was too far east to contain any of the MUWX interval.
The final cross section, H – H’, ran from south to north along the eastern side of
the county. The top of the WLCXL interval was not seen on the cross section, as it was
not down dip enough. Likewise, the middle Wilcox aquifer interval nor the MUWX
interval were seen on the cross section.
Potentiometric Surface Map
Prior work mapping the potentiometric surface of the MUWX in Lafayette
County showed a general groundwater flow from east to west for much of the aquifer
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(Hoffman and Gregory, 2000). The current work confirmed the general flow direction
but contained more detail resulting from more data points. Flow in the northwest corner
of the county is to the southwest and south. In Oxford groundwater flow is to the
northwest and southwest of a divide running east to west through the center of the city;
west of the city there is no divide, and flow is primarily to the west.
The potentiometric surface is over 400 feet (122 meters) in elevation east of
Oxford near the outcrop of the aquifer. Near much of the Panola County line, the
potentiometric surface drops below 240 feet (73.2 meters) in elevation. However, in the
northwest corner of Lafayette County, the potentiometric surface likely rises close to 300
feet (91.4 meters). One well in Oxford, F146, has a depressed water level compared to
those around it. The depressed level was likely caused by measuring the well before
allowing adequate time for the water level to recover after being pumped; some wells
were able to be off for only a short period of time before demand required they be
pumped again. A map of the wells measured for the potentiometric map and their
locations can be seen in Figure 26. The potentiometric map of the MUWX can be seen in
Figures 27.
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Map of Meridian-upper Wilcox wells measured for potentiometric map

(modified from MDEQ, 2012)
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Figure 27

Potentiometric map of the Meridian-upper Wilcox aquifer in Lafayette
County

(modified from MDEQ, 2012)
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Analytical Models
Analytical models were run using a spreadsheet designed by Environmental
Consulting & Technology, Incorporated to calculate the Theis equation for flow to a
completely confined aquifer. The models were used to predict if the MUWX in western
Lafayette County is a sufficient source for groundwater withdrawal of 4.10 million
gallons per day (MGD) (15,500,000 liters (L) per day). Locations for potential well sites
can be seen in Figure 28. Site 1 was located in west central Lafayette County with three
sets of three wells spaced along the western county line. Site 2 also had three sets of
three wells located in the northwest corner of Lafayette County.
The model used for Site 1 used an average hydraulic conductivity for Lafayette
County and in nearby counties was 55 feet (16.8 meters) per day. Based on cross
sections C – C’, C – C”, and E – E’ the average thickness of the MUWX was calculated
to be 175 feet (53.3 meters). Transmissivity is the result of the hydraulic conductivity
multiplied by the aquifer thickness. The transmissivity value used for Site 1 was 9,625
feet2 (894.2 meters2) per day. A pump rate of 320 gallons (1,210 L) per minute was
determined by averaging rates taken from the United States Geological Survey (USGS) in
and around Lafayette County and from Mississippi Department of Environmental Quality
permits in Lafayette County (Slack and Darden, 1991). Pumping rates are
independantStrom (1998) recommended using 1x10-4 for a typical confined aquifer.
Therefore, a coefficient of storage of 1x10-4 was used for each model. The pumpage and
resulting drawdown from all of the wells was then projected over a thirty year period.
The resulting model for Site 1 suggested a sufficient volume of water would be available
to meet a demand of 4.10 MGD (15,500,000 L per day).
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Figure 28

Potential pumping sites for Meridian-upper Wilcox analytical models

(modified from MDEQ, 2012)
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The location for Site 2 was chosen using cross sections A – A’, B – B’, and E –
E’. The average thickness of the MUWX taken from these cross sections at Site 2 was
240 feet (73.2 meters). As in the model for Site 1, the value used for hydraulic
conductivity was 55 feet (16.8 meters) per day. Using these values the transmissivity for
Site 2 was calculated to be 13200 feet2 (1226.3 meters2) per day. The same pump rate of
320 gallons (1,210 L) per minute was used as in the model for Site 1. As with the model
for Site 1, a coefficient of storage of 1x10-4 was used (Slack and Darden 1991, Strom
1998). Harmontown Water Association was permitted to withdraw a total of 0.2 MGD
(757,100 L per day) from a well yard located within the Site 2 area. This location was
included as a pumping well during the drawdown calculation for Site 2. After projecting
the drawdown for thirty years for each of the wells, the results from the model predicted
the aquifer would be able to supply a demand of 4.10 MGD (15,500,000 L per day) at
Site 2. The same aquifer near Oxford is not an ideal source of large volumes of water
due to lack of drawdown space and interference with existing wells.
The WLCXL in Lafayette County had an average hydraulic conductivity of 35
feet (10.7 meters) per day (Slack and Darden, 1991). The pumping rate used was 272
gallons (1,030 L) per minute, which would require 10 wells to produce 4.10 MGD
(15,500,000 L per day). Sand thicknesses within the aquifer interval varied wildly as a
result of its deposition in a fluvial environment. Transmissivity was calculated where the
thickest channel sand was found, on the geophysical log for C-2. The sand was 200 feet
(61 meters) thick on the log, and with a hydraulic conductivity of 35 feet (10.7 meters)
per day, transmissivity was 7000 feet2 (650.3 meters2) per day. Drawdown at one well
would be 16.8 feet (5.12 meters), with drawdown at half a mile and one mile projected at
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7.4 feet (2.26 meters) and 6.6 feet (2.01 meters), respectively. In order to space the wells
out properly, sufficient sands would need to be found throughout the area. However,
lower Wilcox sands are not laterally extensive and are usually associated with channels.
Water levels in channel sands decrease at accelerated levels once the cone of depression
reaches the boundary of the channel. Therefore, due to lack of sand availability and
extensive drawdown caused by boundary conditions the aquifer could not be counted on
as a consistent source of water.
Using USGS pumping values and transmissivity of 110 feet2 (10.2 meters2) per
day for the Ripley well in north east Lafayette County owned by Sanders Water
Association would require 39 wells pumping at 73 gallons (276 L) per minute to produce
4.10 MGD (15,500,000 L per day) of water (Slack and Darden, 1991). The drawdown at
one well, projected over 30 years, not including drawdown from any other wells, was 194
feet (59.1 meters). The high number of wells and extensive drawdown prohibit the
Ripley aquifer in Lafayette County from being a viable source of water for an industry
looking to locate in the county; existing wells screened in the Ripley aquifer would be
affected negatively in this scenario.
The Eutaw-McShan aquifer in east and southeast Lafayette County is similar to
the Ripley aquifer in terms of low transmissivity and sand availability. Lafayette Springs
Water Association in the eastern half of the county had a well screened in the EutawMcShan aquifer with a pumping rate of 178 gallons (674 L) per minute (Oakley and Burt,
1992). To pump 4.10 MGD (15,500,000 L per day) of water from the Eutaw-McShan
aquifer, 16 wells would be required. Using a transmissivity of 1,000 feet2 (92.9 meters2)
per day, an average transmissivity for the aquifer, drawdown from the pumping would be
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prohibitive (Slack and Darden, 1991). And, as the least permeable of the primary
aquifers in Mississippi, and with a total dissolved solids content likely over 500 parts per
million, the Eutaw-McShan aquifer is not a suitable source for a large volume of water.
Table 2

Pumping values used for analytical models.
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CHAPTER VII
DISCUSSION

Cross Sections
The study area has been stable structurally at least since deposition of the upper
Cretaceous Selma Group, based on cross sections using geophysical logs deep enough to
show the Cretaceous deposits. Picks not only on the top of the Selma Group but also at
the top of the post Cretaceous Porter’s Creek Formation of the Midway Group supported
this. The structure map constructed on the top of the Porters Creek Formation, as seen in
Figure 29, illustrates a north to south strike and dip to the west or west-west-northwest at
approximately 30 feet per mile (5.68 meters per kilometer). This relatively inactive
structural base on which the Wilcox Group and Meridian Formation were deposited
allowed for even deposition throughout the area, even if the deposits were not uniform.
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Cross sections throughout Lafayette County were created to determine the aerial
extent and thickness of the lower Wilcox aquifer (WLCXL) and the Meridian-upper
Wilcox aquifers (MUWX). In Boswell’s 1976a report on the MUWX, he included a
cross section beginning in Oxford and extending west toward the Mississippi River; the
two most easterly wells in Boswell’s 1976a cross section, F-601 and S-28/S-1, were
included in four cross sections for this investigation: A – A’, C – C’, C – C”, and E – E”.
For each geophysical log comprising Boswell’s cross section, he defined the WLCXL
and MUWX as the sands that comprise the functional aquifer in each location. In doing
so Boswell separated the WLCXL from the underlying basal Wilcox and upper Midway
beds. For the current project, aquifer intervals were mapped instead. An aquifer interval
is a range in which sand beds which comprise the functional aquifer may be found but
will not necessarily be found. Where sands are developed in the Naheola Formation it is
included as part of the WLCXL. Therefore the base of the Naheola Formation of the
upper Midway Group was mapped as the base of the WLCXL interval. The Naheola
Formation of the Midway Group and the Nanafalia Formation of the Wilcox Group
comprised the WLCXL interval for this investigation.
The base of the Naheola Formation or top of the Porter’s Creek Formation was
consistent on most of the geophysical logs that were drilled into the Porter’s Creek
Formation, which lies conformably below. Correlation of WLCXL started by using the
top of the WLCXL on logs F-601 and S28/S1 as picked by Boswell and by using the base
of the Naheola Formation (Boswell, 1976a). Cross sections C – C’ and C – C” were
completed and subsequent cross sections developed away from the first two. C – C’ and
C – C” can be seen in Figures 18 and 19, respectively.
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The WLCXL interval averages approximately 250 feet (76.2 meters) in thickness
in Lafayette County. In most locations, however, sand thickness in the interval is far less
than the overall interval thickness. Approximately 200 feet (61 meters) of sand was
found on the geophysical log for well C-2; less than a quarter of that amount was found
in neighboring wells. Due to the nature of fluvial deposition, sand thickness can vary
greatly in short distances. Where thick sequences of sand have been found, such as well
C-2, they are thought to be channel deposits, which are limited in aerial extent (Hoffman
and Grantham, 2000).
Although the middle Wilcox aquifer interval, comprised of the Tuscahoma
Formation of the Wilcox Group, averages almost 260 feet (79.2 meters) in thickness in
Lafayette County, it was found to have less sand than the lower Wilcox aquifer interval.
The northern part of the county appeared to have more viable aquifer potential, such as
wells A-3, B-1, and B-65 in cross section B – B’. B - B’ can be seen in Figure 17. Areas
such as these where sand development has been found, it has usually been considered a
basal sand of the MUWX due to potential hydraulic connectivity with the sands above.
However, finding areas of middle Wilcox sand development was the exception rather
than the rule.
The MUWX interval, comprised of the Hatchetigbee Formation of the upper
Wilcox Group and the Meridian Sand Formation of the Tallahatta Group, averages
approximately 210 feet (64 meters) in thickness in Lafayette County. The interval
consistently has sufficient sand thickness for development down dip of the outcrop in the
county. In and near Oxford, drawdown space is limited due to the close proximity to the
outcrop; the aquifer outcrops within the southern city limits. The ideal location for new
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wells needing to supply a large volume of water would be in the western portion of the
county, where drawdown space increases and density of existing industrial and public
supply wells decreases.
Potentiometric Surface Map
Potentiometric maps illustrate the elevation of water in an unconfined aquifer or
the elevation to which the pressure in a confined aquifer would lift the water if it were not
restricted by a confining layer. The potentiometric map of the MUWX in Lafayette
County shows groundwater flow in the aquifer is generally to the west and south, as seen
in Figure 27. The flow direction for the area of the county north and east of Oxford is to
the northwest. However, in the northwest corner of the county, flow turns from the
northwest to the south and southwest. For the southern half of the county, flow is to the
southwest and west.
Water levels decline at approximately 13 feet per mile (2.46 meters per kilometer)
from the outcrop due east of Oxford to the Panola County line. In the southern part of the
county, it appears water levels decline close to 8 feet per mile (1.52 meters per kilometer)
moving west from the outcrop to the Panola County line. In northern Lafayette County,
where flow is from east to west, water level elevations decrease approximately 14 feet
per mile (2.65 meters per kilometer). In the northwest corner of the county where flow is
from north to south, elevation of the potentiometric surface declines between 6 and 10
feet per mile (1.14 and 1.89 meters per kilometer).
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Analytical Models
Two analytical models were created to predict if the MUWX in Lafayette County
could sustain an additional pumpage of 4.10 million gallons per day (MGD) (15,500,000
liters (L) per day) from a new industrial plant and associated growth that would come
from such a development. In addition, models were also run for the lower Wilcox,
Ripley, and Eutaw-McShan aquifers. Recharge was not considered for these models,
thus projected drawdowns from the models could be considered the maximum possible.
Model sites were chosen using several criteria: sand thickness in the aquifer,
drawdown availability, proximity to existing permitted wells, proximity existing
infrastructure for transportation and utilities. Figure 30 shows Sites 1 and 2 in relation to
some of these criteria. The MUWX on log A-1, which is near the center of Site 2, was
the thickest measured interval of the geophysical logs used for this work; the aquifer
thickness at this site was 244 feet (74.4 meters). The average thickness used for the
model at Site 2 was 240 feet (73.2 meters). The thickness of the aquifer at Site 1 was
approximately 175 feet (53.3 meters).
Drawdown space increased the farther down dip the sites were placed. Therefore,
sites along the Lafayette – Panola County line were as far down dip as possible. In
addition to increased drawdown space, both of these sites were located in areas where
interference with existing permitted wells using the MUWX would be minimal.
Site 2 does have a public supply system near the center of the site. The system
was permitted for 0.2 MGD (757,100 L per day) from the Meridian-upper Wilcox
aquifer. This pumpage was included in the total drawdown for Site 2.
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Figure 30

Map of potential pumping sites along with infrastructure within Lafayette
County

(modified from MDEQ, 2012)
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The final criterion used was proximity to existing infrastructure, such as roads and
utilities. Highway 6, a primary four-lane highway running east to west across the central
part of the county, was in a prime location to serve Site 1. A large transmission line was
located in the immediate vicinity of the site. To the north, Highway 310 ran through Site
2, providing good two-lane access to the area. A natural gas pipeline also was also
located at Site 2.
For each site, a pump rate of 320 gallons (1,210 L) per minute was used. As a
result, 9 wells were required for each site to produce 4.10 MGD (15,500,000 L per day)
of groundwater. To minimize the effects of drawdown, the wells were divided into three
sets of three; they were spaced at distances that were great enough to minimize the
drawdown as much as possible. The well clusters were also kept as close as possible,
taking drawdown into consideration, in order to be fiscally prudent with regards to the
cost of infrastructure necessary for each of the wells.
The water level in the MUWX at Site 1 was less than 240 feet (73.2 meters) in
elevation on the potentiometric map. The top of the aquifer was 225 feet (68.8 meters) in
elevation. Drawdown of 55 feet (16.8 meters) would bring the water level down below
the top of the aquifer, converting it from confined conditions to water table conditions,
with water levels declining possibly 40 feet (12.2 meters) down into the aquifer.
Although the water level decrease was significant, the aquifer was able to provide the
amount of water needed.
The distance from Interstate 55 to Site 2 was approximately 15 miles (24.1
kilometers) east on Highway 310. As with Site 1, each of the wells in a cluster was 2,640
feet (804.7 meters) from the other 2 wells. The transmissivity here was higher than at
66

Site 1 due to the increased aquifer thickness. Transmissivity here was 13,200 feet2
(1,226.3 meters2) per day. The coefficient of storage and pumping time were the same as
for Site 1. Drawdown at an individual well was 10.7 feet (3.26 meters); drawdown at an
individual well from pumping in the other two wells in the cluster added 9.6 feet (2.93
meters) of drawdown. For each well within a cluster, drawdown was 20.3 feet (6.19
meters). Including the effect of drawdown from each well on all of the other wells, total
drawdown ranged from 42.9 to 44.9 feet (13.0 to13.7 meters).
Harmontown Water Association was permitted to pump 0.2 MGD (757,100 L per
day) from the MUWX within the Site 2 area. The proposed wells at Site 2 created an
additional 35 feet (10.7 meters) of drawdown to the water level at Harmontown Water
Association’s wells; Harmontown Water Association’s wells alone caused 4.6 feet (1.4
meters) of drawdown. The effect of Harmontown Water Association’s wells on the
proposed wells for Site 2 ranged from 1.5 to 1.9 feet (0.46 to 0.58 meters) of additional
drawdown at each well location.
The water level in the MUWX at Site 2 was close to 280 feet (85.3 meters) in
elevation on the potentiometric map. At this location in northwest Lafayette County, the
elevation of the top of the aquifer was 230 feet (70.1 meters). Drawdown of 22.2 to 24.6
feet (6.77 to 7.5 meters) for Site 2 and of 39.6 feet (12.1meters) for Harmontown Water
Association would still leave the aquifer in a confined condition. The analytical model
for Site 2 suggests the aquifer has the capability to provide 4.10 MGD (15,500,000 L per
day).
The WLCXL is not a suitable source for a large volume of water in Lafayette
County due to its variable availability and channelized bedding. Likewise, the Ripley
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and Eutaw-McShan aquifers are not suitable for the demand required. Both aquifers have
low transmissive properties which would require a high volume of wells and would
produce tremendous drawdown in each aquifer; the cost of drilling a large number of
wells would be prohibitive as well.
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CHAPTER VIII
CONCLUSION

During subsurface mapping, the Meridian-upper Wilcox aquifer (MUWX) in
Lafayette County was found to have sufficient aerial and lateral extent for possible
development of water wells. Cross sections were developed throughout the county and
were used to determine that thicknesses down dip of the outcrop in the western part of the
county ranged from 195 to 244 feet (59.4 to 74.4 meters). After measuring water levels
in wells screened in the MUWX, the potentiometric surface was mapped in the aquifer; it
decreases to the west and to the south, where water levels may decline below the top of
the aquifer during heavy pumping. Analytical models suggest the aquifer should be able
to supply an additional 4.10 million gallons per day (15,500,000 liters per day) of
groundwater needed for an industrial complex and associated growth, with Site 2
projected to be the most favorable location.
As a result of this work, a more thorough understanding of the structure of the
Wilcox aquifers has been developed. A current map of the potentiometric surface of the
MUWX was created, and the aquifer was found to be an ideal source for large volumes of
water in western Lafayette County. However, the lower Wilcox aquifer interval did not
have consistent, sufficient sand thickness or availability to adequately meet a large
demand for groundwater.
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Recharge to the area was not considered in analytical models for this work.
Further delineation of the outcrop of the MUWX interval would improve knowledge of
the aquifer’s recharge areas which would assist in calculating the amount of recharge the
system is able to receive. In addition, further study of the stratigraphy and potentiometric
surface for areas northwest and southwest of Oxford is recommended. Electric logs
showing the Wilcox Group in these areas are lacking, and there are large areas without
available water level information for the aquifers.
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APPENDIX A
GEOPHYSICAL LOG DATA
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APPENDIX B
WATER WELL MEASUREMENTS
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County

Owner

Lafayette

Harmontown WA

A0020

MUWX 34.520115 -89.685973 6/7/2012 149.19

285.81

Lafayette

USACE

A9999

MUWX

-89.58389 6/12/2012 38.81

251.19

Lafayette

Hurricane Creek WA B0002

MUWX 34.456762 -89.502388 6/12/2012 177.13

342.87

Lafayette

Roseburg Forest
Products

B0004

MUWX

6/6/2012 87.11

317.89

Lafayette

Roseburg Forest
Products

B0008

MUWX 34.431695 -89.523446 6/6/2012 85.39

321.61

Lafayette

Westover WA

E0001

MUWX 34.359745 -89.627906 5/23/2012 133.02

291.98

Lafayette

City of Oxford

E0048

MUWX 34.350031 -89.57878 5/22/2012 142.77

342.23

Lafayette

College Hill WA

E0049

MUWX 34.422316 -89.567942 6/6/2012 105.5

307.5

Lafayette

City of Oxford

E0055

MUWX 34.368853 -89.570327 5/22/2012 12.99

357.01

Lafayette

City of Oxford

E0058

MUWX

5/22/2012 84.77

305.23

Lafayette

Wellsgate
Subdivision

E0059

MUWX 34.372222 -89.605556 5/23/2012 66.05

315.95

Lafayette

Westover WA

E0062

MUWX 34.364083 -89.627111 5/23/2012 132.69

287.31

Lafayette

College Hill WA

E0065

MUWX 34.422889 -89.568472 6/6/2012 101.07

307.93

Lafayette

City of Oxford

F0023

MUWX 34.364878 -89.514555 5/22/2012 14.85

424.15

Lafayette

Winchester Rimfire

F0030

MUWX 34.407934 -89.519717 6/7/2012 153.37

364.63

Lafayette

Ole Miss

F0037

MUWX 34.392847 -89.528161 5/21/2012 67.47

372.53

Lafayette

Ole Miss

F0086

MUWX 34.365967 -89.543285 5/21/2012 139.31

382.69

Lafayette

City of Oxford

F0087

MUWX 34.393917 -89.55491 5/22/2012 82.74

337.26

Lafayette

City of Oxford

F0113

MUWX 34.357658 -89.516874 5/22/2012 81.28

380.72

Lafayette

Ole Miss

F0132

MUWX 34.359674 -89.543548 5/21/2012 102.8

367.2

Lafayette

City of Oxford

F0139

MUWX 34.397274 -89.551994 5/23/2012 78.97

341.03

Lafayette

City of Oxford

F0141

MUWX 34.381194 -89.538583 5/22/2012 22.28

359.72

Lafayette

City of Oxford

F0142

MUWX 34.381222 -89.533917 5/22/2012 18.4

356.6

Lafayette

City of Oxford

F0143

MUWX 34.381972 -89.543694 5/22/2012 20.09

356.91

Lafayette

Ole Miss

F0146

MUWX

34.36025 -89.539972 5/21/2012 108.9

355.1

Lafayette

City of Oxford

F0153

MUWX 34.407905 -89.529584 5/22/2012 95.3

354.7

Lafayette

City of Oxford

F0154

MUWX 34.378139 -89.531861 5/22/2012 23.59

358.41

Lafayette

City of Oxford

F0169

MUWX 34.415663 -89.545642 5/23/2012 92.32

327.68

Lafayette

City of Oxford

F0182

MUWX 34.412200 -89.530867 5/22/2012 81.67

338.33

Lafayette

Taylor WA

J0059

MUWX 34.276806 -89.600861 6/6/2012 135.59

301.41

Panola

Hotophia WA

N0048

MUWX

34.37543

-89.84453 6/15/2012 53.97

246.03

Panola

USACE

N0052

MUWX

34.3956

-89.78841 6/12/2012 32.21

219.79

C0073

MUWX

34.15924

-89.62802 6/13/2012 9.31

292.69

Yalobusha Water Valley

Well

Aquifer

Latitude

34.49327

34.43227

34.38843
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Longitude Measure Depth Water
ment Date to
Level
Water Elevation
(feet)
(feet)

-89.52351

-89.5771
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THEIS WORKSHEETS FOR ANALYTICAL MODELS
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